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SECTION 1
SCOPE

1.1 PWRAOSE

This specification sets forth the performance, design, development,

construction, test, and operational swpport requirements of the Defense
Meteorological Satellite Program (DMSP).

1. 2 CLASSIFICATIONS

None Applicable
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SECTION 2
APALICABLE DOCUMENTS

2.1 GOVERNMENT DOCUMENTS

The following documents form a part of this specification to the extent
specified herein. lhless specified otherwise, the issue in effect will be the
current version and all approved changes thereto. In the event of conflict
between the documents referenced herein and the contents of this
specification, see 3.8.

SPECIFICAT IONS:

Federal

Reserved

Military

Reserved

Program Specifications

SS-YD-854 Command, Control & Communication Segment Performance
Specification

SS-YD-855 User Segment Performance Specification
SS-YD-860 Space Segment Performance Specification
IS m-853 Block 5D-2 Space Segment/Ground Systems Interface

Specification



| S-YD-861
SCAP
Vol. 1-V

DMSS-100

STANDARDS

Mlitary

MIL-STD-13CF
21May 82

MIL-STD-7568
18 Nov 81

MIL-STD=-14728
31 Dec 74
Notice 2
10 May 78

MIL-STD-1538
11 Apr 73

MIL-STD-1541
15 o@ct 73

MIL-STD-1542
15 Apr 74

DMSP-300
6 Sep 1983

Bl ock 5p-2 Command, Control and Communications/User Segnent

Interface  Specification

Defense Meteorological Satellite Program
System Corcepts and Procedures

Defense Meteorological Satellite System
System Requirenents Document

| dentification Marking of U S.
Mlitary Property

Reliability Mdeling and Prediction

Human Engineering Design Criteria for Mlitary
Systens, Equipnent and Facilities

Spare Parts and Maintenance Support of Space
and Mssile Systems Undergoi ng ROT&

El ectromagnetic Compatibility Requirements
for Space Systens

El ectronagnetic Compatibility and G ounding
Requirements for Space System Facilities
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MIL-STD-1543 Reliability Program Requirements for

15 Jul 74 Space and Missile Systems

Notice 1

10 May 76

Notice 2

22 Jul 77

MIL-STD-45662A Calibration System Requirements
10 Jan 80

OTHER PUBLICATIONS:

Regulation and Requirements

NSA-CSESD-1J (S-COMSEC) Communications Security Equipment
Mar 81 System Document for TSEC/KG-28

NSA-CSESD-7K (S-COMSEC) Comnunications Security Equipment
un 82 System Document for TSEC/KG-29

NSA-CSESD-8H (S-COMSEC) Communications Security Equipment
Jul 81 System Document for TSEC/KG-43/44

NSA-CSESD-101 (S-COMSEC) Communications Security Equipment
Jul 81 System Document for TSEC/KG-46

NSA-CSESD-17A (S-COMEC) Comnunications Security Equipment

Mar 81 System Document for TSEC/KG-57/HS-57
NACSEM 5100 (C) Compromising Emanations, Laboratory
Mar 74 Test Standards Electromagnetics
Amerd 1

19 Nov 75



NACSEM 5109 (C)
Mar 73

SD-1408&F-01-80 (S)
chg. 1
1 Dec 80

SD-1400-F-02-80 (S)
vol. 1 & 2
1 Dec 80

MSP-300
6 Sep 1983

Tempest Testing Fundamentals

Threat Assessment Report
Space Defense System Program (U)

Threat Environment Description
for Space (Space TED) (U)



Directives

PMD R-S 3015/PE35160F
Latest Issue

MOA
11 Nov 76
Handbooks

MI L-HDBK-217D
15 Jan 82

MSP-300
6 Sep 1983

Defense Meteorological Satellite
Program

Memorandum of Agreement on the
Joint-Service Management and Operation of the
Defense Meteorological Satellite Program (DMSP)

Reliability Prediction of Electronic
Equipment

(Copies of specifications, standards, drawings, and publications required by
suppliers in connection with specified procurement functions should be
obtained from the contracting office or as directed by the contracting

officer).
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2.2 NON-GOVERNMENT DOCUMENTS

The following docunents of the exact issue shown form a part of this
specification to the extent specified herein. In the event of conflict
between the docunents referemced herein and the contents of this
specification, see 3.8.

Specifications

GDChVP-8~034 Defense Metearological Satellite Program (IMSP
July 81 Block 5D-2) RCA-Astro Electronics/General Dynamics
Convair Interface Requirements Document

OTHER PUBLICATIONS:

TDR 0059%( 6110-01) -3 Air Force Satellite Control Facility

Reissue F Space/Ground Interface

15 March 1982

ANSI X3.4-1977 Code for Information Interchange (Federal Information
Processing Standard, National Bureau of Standards -
FIPS PUB 1)

ANSI/IEEE Std 416-1978 |EEE Standard Atlas Test Language

(Technical society and technical association specifications and standards are
generally available for reference from libraries. They are also distributed
among technical groups and using federal agercies. The contracting officer
should be contacted regarding the availability of any referemced document not
readily available from other sources).
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SECTION 3

REQUIREMENTS

3.1 SYSTEM DEFIMTION.

The Defense Meteorological Satellite System (DMSS) is a space-
based system for the collection of global environmental data and timely
distribution of same to Department of Defense (DoD) and other government
agency users. The Defense Meteorological Satellite Program (IMSP) encompasses
all parts of the DMSS having validated mission requirements, direction, and
funding, and for which the MSP System Program Office (SF0) has specification
control authority. The DMSP mission is to provide, on a global basis, timely
visible and infrared (IR) cloud cover and other specialized meteorological,
oceanographic, and solar-getphysical data required to suport worldwide DOD
operations and high priority programs. The system is designed to maintain
sufficient satellites on orbit at all times to fulfill the mission
requirements.

The major furctional areas within the system cover all hardware, firmware,
and software required to accomplish the tMSP mission and include operational
and logistic support furctions, computer program maintenance functions, as
well as personnel and training functions.

3.1.1 General Description. The DMS? will be composed of the following

three system segments: Space Segment (SS), Command, Control, and
Communications Segment (CBS), and User Segment (US).

The principal furction of the Space Segment is to acquire the
above-described environmental data continually through its satellite sensors.
The data is stored onboard the satellite for a delayed transmission to the
Command, Control, and Communications Segment.
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Subsequently, the data is relayed to the User Segnent for
processing ‘and analysis. Provision is made for the transm ssion
of real-time (RT) mssion data to tactical elenents of the User
Segment .

3.1.1.1 Sspace segment. The Space Segnent, described in
SS-YD-860, will be conposed of satellites along with their
Aer ospace Support Equipnent (ASE), Gound Support Equi pment (GSE),
and ground facilities. The noninal operational configuration of
each satellite will consist of a spacecraft bus, a prinary inmaging
sensor which nust provide contiguous coverage at the equator for
consecutive orbit revolutions, and a conpl enent of m ssion sensors
to collect specialized neteorological, oceanogr aphi c, and
sol ar - geophysi cal dat a.

The satellites will generate equipnent status telenet ra/ (EST
or Status TM and m ssion data streans which, on commrand, are
transmitted in real-tine to the ¢3s and the US. In addition, the
m ssion data and EST will be stored onboard continually for
subsequent readout by the c3s %round stations. The stored mssion
data is relayed to the US. he status TM portion of the stored
data will be extracted fromthe data stream and processed by the
c3s.

The satellites will provide an integral or separable delta-V
capability which, after separation fromthe ELV and in conjunction
W th reaction control and attitude determ nati on and contr ol
subsystems, Wi ll inject the satellite into a sun-synchronous, polar
mssion orbit with a specified ascending node crossing tinme.

3.1.1.2 Command, Control. and Communications Seament. The
Command, Control, and Communi cations Segnent (c3S), described in
SS-YD-854, consists of the Milti-Purpose Satellite Operations
Center (MPSOC) and the Fairchild Satellite Operations Center
(Fsoc) . The ¢3s is supported by the Air Force Satellite Control
Net work (AFSCN) with the Consolidated Space Test Center (CSTC) and
t he Consol i dated Space Operations Cent er_ﬁCSCD) through its Renote
Tracking Stations (RTSs). The c3s will conduct all m ssion
pl anni ng, generate real-time and stored program conmands, forovi de
conputer menmory uploads to the space segment, and handle telenetry
i ngest, processing and post-pass anal ysis.

004

003

‘ 004
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The ¢3s will obtain required data from the Space Defense
Qperations Center (SPADOC) of the North Anmerican Aerospace Defense
Command (NoraD) for the reconstruction of accurate ephemerides for
each DVBP satellite to be used in the planning of satellite
contacts, data acquisitions, and RT mission data transmi ssions.
These data wll be wuplinked to the satellite for its
sem - aut ononous attitude determnation and control operations, and
for inclusion in RT and stored mission data to support acquisition
of the orbiting satellites and reconstruction of m ssion data by
t he User Segnent. The c3s will obtain and control use of the
necessary network of communications satellite |ink and data-quality
land |ine tel ephone circuits. Both types of circuits will handle
uplink data and downlink status telemetry to facilitate conmand and
control of the satellites under all circunstances. Al functional
uplink and downlink aspects of the c3s capabilities will be backed
up by an alternative node such as use of the Air Force Satellite
Control Network (AFSCN). The ¢3s will include an Advanced Flight
Vehicle Sinulation Facility ([AFVSF?_ which will simnmulate an
operational DVSP satellite in the validation of the uplink and
downlink interface of the satellite with the ¢3s. |t may al so be
used to validate new flight |oad packages and operating procedures
for attitude control, power, and thernmal control subsystens.

3.1.1.3 User segment.  The User Segnent, described in
SS-YD-855, has two mmj or subdivisions: Sites 3 & 29, which
constitute the respective interfaces between the c¢3s on the one
hand and the Air Force G obal Wather Central (AFGAC) and the Navy
Fl eet Numerical Cceanography Center (FNOC) on the other; and
tactical termnals which utilize DVSP data in a real-tinme node.
Al t hough neither the AFGAC nor the FNOC are DMSP agencies, both
receive and process DVSP data in an operational manner. The AFGIC,
| ocated at O futt AFB, Omha NE, is the primary user and
distributor of DVSP satellite data to AF and Arny el enents. The
FNCC, located at Mnterey CA, uses DVBP data for distribution to
Navy and Marine Corps elenents. Both receive and process DVBP data
in conbination with other neteorological, solar -dgeophys_l cal, and
oceanogr aphi c observations, as applicable, to build and dissem nate
environnental products, studies, and observations to DOD and ot her
government agency users consistent with their requirements.

10
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Data are collected and processed by the AFGWC to swpport Air Force and
Army requirements validated by the Joint Chiefs of Staff (3CS) on the basis of
Statements of Operational Need (SONs) generated by the Air Weather Service
(AWS) of the Military Airlift Command (MAC). These requirements include data
on cloud cover, vertical moisture and temperature profiles, albedo,
visibility, precipitation, winds, surface temperature, snow and landlocked ice
cover, soil moisture, clear air turbulence, and ionospheric characteristics.
Detailed requirements such as parameter ranges, accuracies, timeliness of
product delivery, and data refresh rates are contained in the System
Requirements Document (SRD, DMSS-100).

The FNOC utilizes the tMSP mission data to provide meteorological and

oceanographic products to the operational elements of the Navy and Marine
Corps. It processes those bMSP sensor data which constitute the primary basis

for, or provide sighificant additional irputs to, its analysis and forecast
capability in swpoart of naval operations.

Oceanographic data specified by the Chief of Naval Operations (CNO) in
Navy Operational Requirements (ORs) include sea surface temperature and sea
vertical temperature profile data, in addition to JCS-validated requirements

for sea state (significant wave and swell height) and sea ice (bergs and
leads). ORs also specify terrestrial requirements for snow and ice cover,

soil moisture, and geoid characteristics, and atmospheric requirements for
cloud cover, vertical moisture and temperature profiles, visibility,
precipitation, winds, and surface temperature. IMSS-100 contains detailed
requirements.

The AFGiC will have the capability of acquiring cloud cover imagery,
meteorological and other environmental data directly from domestic commercial
satellites operated by the National Oceanic and Atmospheric Administration
(NGAR) in polar and geosynchronous equatorial orbits.

The grow of real-time tactical terminals will consist primarily of land
and shipboard transportable systems deployed to provide support to major

11
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theater and unit commands of the DOD and other government agencies.  Some of
the terminals will be fixed or permanently based.

These self-contained terminals will process real-time mission data in
direct support of Air Force, Navy, Army, and Marine Corps field operations.
They will receive, process, and display RT mission data transmitted by the
DMSP satellites as well as additional environmental data from domestic
commercial satellites in polar orbit and from domestic and foreign satellites
in geosynchronous equatorial orbits.

The units will include a programmed or automatic tracking capability and
receiving, decryption, display and recording systems. The display subsystem
will provide the capability for displaying visible or infrared data on a CRT
(soft copy), or by way of a positive transparercy (hard copy). The recording
system will enable the operator to reproduce, post-pass, real-time data for
further processing.

Shipboard terminals, as well as Navy shore-based and usMc transportable
units, are procured by the U.S. Navy to provide performance similar to that
specified for real-time ground terminals. The Navy shipboard and shore-based
terminals are considered part of the US in a functional sense only, hence do
not have their configuration specified herein beyond the requirement for their
interface with the other iMSP-controlied segments.

3.1.2 Mission. The primary mission of the Defense Meteorological
Satellite Program (oMSP) is to collect and disseminate--through all levels of
conflict, consistent with the survivability of the suported elements--global
visible and infrared cloud cover imagery in swport of worldwide DOD
operations and hi&priority programs. In addition, the bMsP will collect and
disseminate other specialized mete orological, oceanographic, and
solar-geophysical data to the boD and other government agencies. These data
will be gathered continuously by the sensor payload onboard the satellite,
transmitted in real-time --on stored or RT command--for direct readout of
local area environmental data by components of the US, and stored along with
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state of health data onboard the satellite for subsequent transmission to the
s ground stations. The stored data (sensor and status TM combined) are
read out and relayed in a timely manner to elements of the US and C3s,
respectively, for processing and distribution. The stored status telemetry is
relayed to the s for processing and analysis.

3.1.3 Threat. The Defense Meteorological Satellite System is subject to
the threat environment defined in SD-1400-F-01-80 (S) and Sb-1400-F-02-80 (S).

3.1.4 System Diagram. The system diagram for the OMSP is shown in Fig.
3.1-1.

3.1.4.1 System-L evel Data/Command Flow Diagram. The principal DMSP
furctions involve flow of data and commands between operating segment

elements. The system-level data/command flow structure is shown in Figure
3.1-2.

3.1.4.2 Specification Tree. The specification tree for the DMSP is shown
in Fig. 3.1-3.

3.1.5 Interface Definition. This section defines the interfaces between
the tMSP Segments as reflected in Figures 3.1-1, 3.1-2, and 3.1-3. They are
further specified in Section 3.7 and in the applicable inter-segment interface
documents.

3.1.5.1 SS-Ground System Interface. This interface, described in
IS-YD-853, ercompasses the up- and downlink radio frequency (RF) and data
interfaces required for the Czs, its backuwp elements, and the US. The RF
interfaces include the exercise of command and control by the c’s over the
satellites using the wplink and RT EST downlink, as well as the downlink
transmission of RT and stored mission and EST data. In addition, it covers
the data formats for each of these services.

13
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DEFENSE METEOROLOGICAL
SATELLITE PROGRAM
(DMSP)

:...__ L —ﬁ
S T

r | COMMAND, CONTROL,
| LAUNCH | SPACE USER AND COMMUNICATIONS
| VEHICLE | | SEGMENT SEGMENT SEGMENT
L. (L-V)i“l} (SS) (US) S o
TACTICAL
S:‘,LE S'; E TERMINALS
S (2) (2) (TT) (3)
| ]
i I
: ENOC }——: AEGWC :
- - $4.).a - _(fl:

(1) - Portions of ¢% are physically located in Sites 3 and 29

(2) - Specifications controlled by M

(3) = Air Force/Marine Corps termnal specifications controlled by oM
- Navy ship- and shore-based termnal specifications controlled by USN

(4) - Controlled by other agercies, not part of M

Fig. 3.1-1. M System Diagram
14
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SPACECRAFT
COMMANDS
> DMSP MD(R)
SPACE SEGMENT [
(Satellite)
MD(S) /EST(S)
EST(R)
Y
COMMAND, CONTROL,
| COMMUNICATIONS
SEGMENT
. (C3s)
MD(S) USER SEGMENT
o SITE [ TACTICAL |
i_..- 29 | TERMINALS
!
| DATA
I SITE |0,
. 3 REQUESTS!1
USER REQUIREMENTS 1 l
SYMBOLS " MISSION-|
_— DATA | |
MD MISSION DATA R R
EST EQUIPMENT STATUS TELEMETRY _._L.._Li
I
()  STORED MODE | EXTERNAL |
/ INTERLEAVED DATA o
. PORTIONS OF €3S ARE

PHYSICALLY LOCATED IN SITES 3 AND 29

Fig. 3.1-2. System Data/Command Flow Diagram
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3.1.5.2 c°s-US Interface. This interface, described in I1S-YD-86l1,
ercompasses the communications interface required to transfer the stored data
from the CBS to the AFGWC and FNOC through the US Sites 3 and 29,
respectively. In addition, the s provides ephemeris data to the AFGWC and
FNOC, embedded in the stored data stream, in sypport of their mission planning
and data processing activities.

3.1.6 Government Furnished Property List. Government furnished property
shall be listed in the applicable segment specifications.

3.1.7 Operational and Organizational Corcepts. The primary and other
missions of the tMSP are described in paragraph 3.1.2. The priorities
applicable to the mission sensors are specified in DMSS-100 in accardance with
the requirements of the various users.

Sufficient satellites will be produced, checked out, launched, and
inserted in the appropriate mission orbits to satisfy the DOD users’
requirements as specified in this specification and in the SRD. This involves
the procurement, checkout, and integration of a spacecraft bus, appropriate
sensor complements to satisfy the data requirements specified in DMSS-100, and
a launch vehicle system.

Similarly, the c>s will be produced and checked out to perform the
command and control furctions, which will enable collection of the required

data by the SS and their transmission to the User Segment in a timely manner.

The US will be produced and checked out to convert the raw mission data
received from the satellites into the products required by the user community.

The Deputy for Defense Meteorological Satellite Systems in the Air Force
Space Division is the DOD Executive Manager for the DMSP.
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3.1.7.1 Concert of operation.

3.1.7.1.1 Prelaunch Qoerations. Systemlevel operations are
initiated after each system segnent has successfully conpleted its
ntegrated segnent test. The resulting systemintegration tests
will consist of real-tine integration tests between the Space
Segnent, |located at the factory or at a launch base Assenbly and
Checkout Area (ACA), and the Command, Control and Communications
Segment. The prlrrar%/ purpose of these tests is to verify that the
satellite portion of the Space Segnent can receive and properly
execute all types of commands “and conputer nemory  upl oads
transmtted by the ¢3s, and that the ¢3s can receive the real-tine
status tel erretrﬁ/ as wel| as stored sensor data and status TM
transmtted by the satellite. [Integration of the User Segment is
verified by fransmttal of the stored data to the GAC in
real -time or by&lﬁayback of a stored data tape fromthe ¢3s to both
the AFGAC and FNOC, and by playback of RT mssion data tapes into
each of the tactical ternminal types within the US. A Payload Test
Facility (PTF) at VAFB will have the capabi ||t?/ of processing and
di spl ayi ng and stored mssion data as well as RT and stored
status TM It will support all systemintegration tests involving
the space segment at the |aunch base.

The real-tine portion of these systemintegration tests will
be covered by a Conmand System Test (CST), conducted with the
satellite at” the factory or at the launch base, and by an
Qperational Command Test (OCT) which is conducted at the end of
prel aunch preparation tests at the ACA. The CST will be conducted
using landlines between the SS and c3s for RT transm ssion of
status TM and uplink data, and recording RT and stored m ssion
data--the latter including stored TM-for playback to the US. The
AFSCN portion of the OCT will be conducted using RF transm ssion {004
to and fromthe satellite and using the sane conmunication |inks
as used during orbital operations, to the greatest extent
practical.

3.1.7.1.2 Launch and Ascent (oerations. FEach satellite wll
be | aunched by the launch vehicle into a transfer orbit from which
it will be injected into the specified mssion orbit in an

aut ononous manner by an integral or separable propul sion subsystem

18
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3.1.7.1.3 Orbital -Operations. After insertion of the satellite into its
mission orbit, an early orbit (EO) check-out will be conducted, using the
035, to confirm proper activation and operation of the sensor payload and
all satellite subsystems. upon completion of the EO phase, the satellite will
be committed for operational support. The entire sensor complement will
collect and recard sensor data and status TM on a continuous basis,
transmitting this stored data on command during earth receiving station
passes, while maintaining satellite attitude and solar array orientation
within specifications. Requirements for collection and readout of stored
data, and transmission of RT mission data, will be coordinated by the User
Segment. They will be transmitted to the c’s and translated there into RT
and stored command table sequences to be uplinked to the satellite. The c>s
also performs state-of-health monitoring of the satellite, using for this
purpose RT and stored status telemetry data, and generates RT and stored
program command sequerces and computer memory uploads to maintain optimum ('
state-of-health and to control the satellite’s configuration for the

satisfaction of mission requirements.

The User Segment produces cloud cover imagery in the form of positive
transparencies which, aong with the other stored data, are used by AFGWC to

generate forecasts of weather, specialized meteorological, oceanographic and
ionospheric conditions. Products will be generated in a timely manner in
accordance with user requirements. The AFGWC will operate in a similar manner
on the data acquired from the NOAA polar and geosynchronous environmental
satellites.

The User Segment Tactical Terminals (TT) will process DMS mission data to
produce cloud cover imagery in the form of positive transparencies. Future
capability to expand data processing to include mission sensor data will be a
primary design consideration. In addition, the TT will acquire cloud cover
imagery from NOAA polar satellites, and weather facsimile data from the NOAA
and foreign geosynchronous environmental satellites Data analysis is
performed and forecasts are generated for distribution to the local area _
users. Certain TT elements will have the capability of relaying processed

imagery data to remote users.
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3.1.7.2.4 Air_Force Global Weather Central. Although not part of tMSP,
the AFGWC is responsible to the Comnander, Air Weather Service (AwWS), for
operating the Data Reconstruction Site (DRS) at offutt AFB to process and
display stored mission data, and for generating and disseminating data
products in conformance with AWS user requirements. Processing by the DRS,
which is part of the US, includes relay to the c’s Satellite Operations
Center of the stored mission data stream containing status telemetry. The
AFGWC also specifies to the 1000th SOG, by means of a Payload Activation
Message (PAM), the US requirements for mission data readin (WI) and readout
(R/0) by the onboard tape recorders, and the US needs for broadcast of
real-time mission data (RTD) by the satellite.

3.1.7.2.5 Fieet Namerical Oceanography Center. Although not part of
DMSP, the FNOC has a strong interface with DMSP that, to a major extent,
mirrors the AFGWC IMSP operations. The FNOC is responsible to the Commander,
Naval Oceanography Command, (CNOC), for operating the Satellite Processing
Center (C) at Monterey CA, to process and display stored mission data, and
for generating and disseminating data products in conformance with Navy user
requirements. The FNOC and other Navy users specify to the AFGWC, for
inclusion in the PAM, their respective requirements for mission data R/1 and
R/0 and for RTD transmissions by the satellite.

3.1.7.2.6 Operational Requirements Grow. In accordance with the
joint-service Memorandum of Agreement (MOA), the ORG is composed of the three
service segments of DM® (Air Force, Army, and Navy including Marine Corps)
and constituted at the AFGWC. The ORG is responsible for reviewing the
operational performance of the satellites and periodically advising the DoD
Execut ive Manager for IMSP and the Services of their findings. It will also
collect and prioritize, in accardance with agreed-upon guidelines, the direct
data requirements and recommend to the Commarder, AFGWC, allocation of direct
data coverage. In addition, consistent with the operational mission, it will
collect and prioritize requests for data coverage to swport research and
development (R&D) effort of the Services, and recommend allocation of direct
coverage to the AFGWC commander.
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3.1.7.2.7 %este;g Space and Mi ssile Center (WSMC).
Responsi bl e to the Commander, SD, for the provision of facilities
and services to support prelaunch activities and |aunch of DVSP
space vehicles from Vandenberg Air Force Base (VAFB).

3.1.7.2.7.1 6595th Satellite Test ©up ‘6595 STESTG).
Responsi bl e as representative, at VAFB, of sp/yp for all DVBP
operations, and of sbs/yx for all Launch Vehicle QOperations.

3.1.7.2.8 Alr_ForceSatellite Controls 'Wetwdr'k. The AFSCN is
responsible to ssp/MW for supporting the 1000th SOG durin
prelaunch, ascent and normal operations of the DVBP satellites, an
for providing an interface between the MPSOC and FSoc and the AFSCN
RTS tracki nE_ network. In addition, it wll provide, through its
Hawai i Trac |n%_ Station (HTS), Thule Tracking Station (TTS?, and
New Hanpshire Tracking Station %M S), the capabili t%/ of comand
uplink from rFsoc and MPSOC and the relay of Oscpacecra t
and m ssion data to MPSOC, Fsoc,aFewc and FNOC.

telenetry

3.1.7.2.9 eAerospvace Corporati Responsi ble to sp/yp
and sb/yx, respectively, for Ceneral Systens Engineering and
IPnt egration (GSeE&I) for the DVSP and the Medi um Launch Vehicle
rograns.
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3.2 CHARACTERISTICS

3.2.1 System Performance Characteristics. The performance
characteristics specified for the tMSP shall be based on the current Program
Management Directive PMD R-S 3015/FE3516CF, as reflected by approved and
funded elements.

The fundamental system requirement shall be to collect the following data
for onboard storage and subsequent relay to user agencies:

a. Visible and infrared (IR) cloud cover imagery.

1. Regional scale data with cross-track and in-track resolution of
0.3 nmi, storable onboard in increments of up to 20 minutes of
interleaved light fine (LF) and thermal fine (TF) data per orbit
revolution (rev), or up to 40 minutes of LF or TF for readout to
the ground (Stored Data Fine-SDF).

2. Continuous global scale data with cross-track and i-track
resolution of 1.5 nmmi, storable onboard interleaved with data
described in b & ¢ below, in increments of up to 4 revs (Stored
Data Snooth-SDS).

b.  Continous meteorological, oceanographic, and solar-geophysical data
on a global scale, as specified in the SRD, storable onboard as part
of SDS data in increments of up to 4 revs.

c. Continuous status telemetry, which is stored onboard as part of SDS
data in increments of up to 4 revs.

The imagery data from the primary sensor, which must reflect contiguous
coverage at the equator for consecutive orbit revolutions (revs), and other k
meteorological, oceanographic, and solar-geophysical data from the mission
sensors shall be processed by Site 3 for display and analysis at AFGWC in

swpport of user mission requirements.
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An additional requirenent is the transmssion of real-tine
data to User Segnment Tactical Term nals. The real-tinme data
shall be interleaved fine data and smooth data streams, one of
whi ch contains visible light (L) data while the other contains IR
or thermal (T) data.

Wre detailed requirements for mssion data acquisition are
contai ned in DVBS-100.

Launch and insertion of DVBP satellites into the m ssion
orbit, and their maintenance in an operational condition to
permt collection and transm ssion of the above-described data
for the Iife of the satellite specified in 3.2.3, are also
included in the system requirenents.

3.2.1.1 Inter-segment  Performance Characteristics.
Al l ocation of the system requirements to each of the system
segnments shall be consistent with the guidelines contained in
Figure 3.2-1.

3.2.1.1.1 Launch and Ascent Reguirements. The DMVSP
satellites through Flight 11 shall be |aunched fromthe Western
Space and Mssile Center (WBMC) by an Atlas-E EXPENDABLE LAUNCH
VEHI CLE (ELV) into a transfer orbit whose aPogee is at mssion
orbit altitude. The ELV for subsequent satellites , through S17
is the Titan Il ELW. The ELV for S18 and beyond is TBD. The
trajectory flown by the ELV shall satisfy the transfer orbit
injection ~ requirenents for the maxi num” projected satellite
wel ght, taking into consideration ascent thermal constraints, and
m ssion orbit orientation and allowable drift characteristics.

The tinme andextent of the |aunch w ndow are determ ned by
the ascending node time and the allowable tolerance specified for
each satellite.

After separation fromthe launch vehicle, the satellite
shall be propelled into the nission orbit, specified in
3.2.1.1.2, by an integral or separable propulsion subsystem
operating in an autononous node. The performance characteristics
OP the SS shall be conmpatible wth the LV nechanically,
electrically, and in terms of all data interfaces required for
prel aunch, launch and ascent operations.
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Figure 3.2-1 System Requirements Allocation
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3.2.1.1.2 Mission Orbit. The satellite shall operate in a nominally
circular, sun-synchronous orbit with apogee and perigee altitude above the
equator constrained to fall within the region shown in Figure 3.2-2, based on
contiguous earth coverage at the equator by the primary sensor with a minimum
non-vignetted scan angle of 55.35¢.

The satellites shall be capable of operating in such an orbit with any
ascending node crossing time selected to satisfy user requirements.

Drift in nodal crossing time over the life of the satellite shall be less
than TBD.

3.2.1.1.3 Mission Data. The satellite sensor complement shall acquire,
store, and transmit data necessary to satisfy the requirements for the
generation of data products by the US in accardance with the qualitative and
guantitative criteria specified in DMSS-100.

The User Segment shall operate on the real-time and stored mission data
formats at all spplicable data rates. Each component of the US shall record
all ingested sensor data for off-line analysis to suwport the generation of

data products specified by the users, and selectively retain data for swport
of engineering and anomaly analyses.

3.2.1.1.4 State-of-Health Data. The satellite shall generate a

continuous stream of RT satellite status data to enable the exercise of
command and control by the cs. This data shall be stored onboard

continually except when status telemetry is transmitted at 10 or 60 kb/s.

The ¢°s shall acquire the satellite status telemetry for the duration of
all ground station passes, and perform on-line processing necessary for the
assessment of satellite performance and the exercise of command and control.
The ¢s shall also acquire all stored telemetry in proper time sequence for
the purpose of performing trend and anomaly analyses.
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27



DMSP- 300
01 Feb 91

3.2.1.1.5 Qbit Ephemeris Date The c¢3s shall generate
vectors or orbital element sets representing the orbit of each DVSP
satellite at periodic intervals and deliver sane to the appropriate
elenments of the e3s itself and to the US. The frequency of
generation and transmittal shall be such as to satisfy the
respective elenents' requirements for mssion planning and
execution, the exercise of command and control including the
mai nt enance of satellite pointing accuracy, and the |ocation
correlation of mssion data.

3.2.1.1.6 Telecomunication Requirements. The conmmand uplink
and status telenetry downlink shall be encrypted and fully
conpatible with the %ﬁfce Ground Link System (sGLs) Carrier 1
specifications per TOR 0059(6110-01)-3. Three m ssion data
downl i nks shal | be provided which are encrypted and conpatible wth
the sGLs Carrier 2 specifications, except that they shall be able
to handle bit rates up to 2.6624 M/s. For redundancy purposes,

all satellite downlinks shall be able to handle the nmaxi num bit
rate indicated.

3.2.1.1.6.1 Data Handling. The ¢3s and SS shall,

respectively, generate and operate on encrypted and authenticated
command sequences and on non-aut henticated encrypted uploads at
serial bit rates of 2 kb/s (through S-15) and 10 kxb/s (S-16 through
S-20). The correspondi ngdata word rate, at a mininmum shall allow
an upload and a verification downl oad of the spacecraft processor
(S-16 through S-20) in one ten mnute station circle. The
satellite shall be capable of transmtting encrypted telenetry
rates of 2, 10, and 60 kb/s, RT encrypted mssion data at 1.024
Mb/s, and encrypted stored mission and status telenetry data at
1.3312 and 2.6624 M/ s.

The satellite shall have data storage devices with the
capability of storing up to 400 m nutes of LS and TS data, and
either 20 mnutes of LF and TF data or 40 minutes of LF or TFdata.
It shall be able to read out the SDS and SDF data as descri bed
above during one ground station contact of at |east 10 m nutes.

The Space Segment production/launch facilities and the C3
Segnent crs's shall have the capability to record, store, and
i nterchange m ssion and state of health data.

3.2.1.2 pynamic Perfornmance _ _

3.2.1.2.1 ascent Control ELV gui dance shal | be provided
fromlift-off until engine cutoff. Satellite inertial references
shall be initialized prior to launch and shall support 3-axis
stabilized attitude control follow ng separation fromthe ELV, and
during ELV powered flight, if called for.
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Upon separation from the ELV, satellite attitude shall come under control
of an Ascent Quidance Software (AGS) package in the spacecraft conputer which
shall orient the satellite for delta-V initiation and provide steering during
the delta-V maneuver and any subsequent velocity trim maneuver into the final
mssion orbit. The satellite shall be able to conpensate for LV injection
errors of up to+3 sigma.

After conpletion of the orbit injection, the AGS shall cause the
spacecraft to be configured to its on-orbit operational configuration,
transfer control tothe Orbit Mde Software (OMS) at handover, and configure
for first station acquisition.

3.2.1.3 Endurarce. 1he on-orbit desigh |ife of the satellite follow ng
abit injection shall be 3 years, with a goal of 4 years. The design of the
satellite shall be such that satellite storage before [aunch, under controlled
conditions, may be planned for w to two years. The total design service life
of the satellite shall be no less than 5.5 years, including the storage time
(2 years), prelaunch checkout time (45 days), launch and injection tine,
m ssi on orbit time, and contingercy time. The payload is assumed inactive
during all phases except on-orbit and testti mes.

3.2.2 Physical Characteristics.

3.2.2.1 Mass Properties. The mass properties of the space el enents shall
be designed to conform to perfomance, Stability, and control requirements of
the LV and SS.

The weight of the space elements Shall be controlled for the preservation
of performance margins and as a control of other mass properties.

The lift-off weight of the satellite and its ASE shall be consistent with

the payload lifting capabilities of the launch vehicle specified.
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The mass properties of ground elements of the system shall be consistent
with their intended application. The center of gravity of ground equipment
shall be such that probable seismic activity will not cause the equipment to
upset. The weight of ground elements shall be controlled to avoid excessive
floor loading for fixed equipment and excessive road loading for mobile
equipment. The weight of al equipment shall allow transportability by truck
and MAC aircraft.

3.2.2.2 Dimensions. The dimensional envelope constraints shall be based
upon the combination of dynamic and thermal envelopes encountered during
factory assembly , system test, transportation, launch, deployment, and other
phases of operations. Dimensional envelope constraints on the space segment
relative to the Lv shall be as specified in GOC/AVP 80-034 or in interface
documents pertaining to an alternative LV. Other dimensional constraints
within the space segment include placement of sensor payloads to preclude
operational interference by the spacecraft or by other sensor payloads.

3.2.2.2.1 Coordinate System. The coordinate systems applicable to
command and control of the space segment and to acquisition and processing of
the mission data by the other segments, as applicable, shall be based on an
earth-centered inertial (ECI) coordinate system defined as follows:

=Yg Pole of the true equator of date earth polar axis

-Z;: Vector in the plane of the true equator of date in the direction
of the mean equinox of date.

=X 1 Vector in the plane of the true equator of date which completes

a right-hand triad

3.2.2.2.1.1 ELV_Coordinate System. The ELV coordinate system and
relations between the ELV, ELV/spacecraf t adapter, and the spacecraft
coordinate systems shall be as specified in GDCAVP 80-034, or an alternative
LV interface document.
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3.2.2.3 Power. The primary electrical power generation and storage
subsystem in the SS shall provide sufficient power to fully performthe
specified pission under all conditions of solar illumina-
tion and eclipse, in a near autonomous manner with a mninum of power
nmanagenent c\qntml by the ¢’s.

\

The primar;'/,\‘electrical power swplied to the ground based elenents shall
be backed w by sufficient automatically switched power reserves to enable
continued normal operation of the systemduring short (T80) interruptions of
the primary pO\Ner.!\Emergemy power provisions shall be made to ensure safing
of the satellite and\,o\rderly shut down of the q‘ritical ground based el ements.

\ y
3.2.2.4 Durability: (ms) /

,\‘

;
/

3.2.2.5_survivability. (TBS)

3.2.3 Reliability. Thé'~:el;r.{'géity allocations shall ensure that the
overal | mission reliability reqiirenents are met under the worst case
conditions of starage, transgo'ﬂ;\ation, testing and operations.

\

Reliability p:edictig,n"s and standby failure rates shall bhe in accordance
With MIL-STD-1543 and shall use part failure rates as specified in Section 5.1
of  MIL-HDBK-217.

3.2.3.1 Reljab ’ilitv/for Initial On-Qrbit Qperation. The space segnent
shal | be deSJ.g18d to perform'the required functions during--and to withstand
the effects of--pre-lam:h laurch, ascent, separation from the ELV, earth
orientation, Aransfer orbit coast, mission orbit insertion, and operations
through the first primary data acquisition wth a probability of success
(P) of 0.95. The reliability factor applicable to launch, ascent, and
satellite separation operations of the ELV shall be 0.90, and is not included
in the above P, of 0.95. Reliability of the ¢>s and US shall be assumed as
1.0 for this time interval.
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3.2.2.3 Power. The primary electrical power generation and storage
subsystem in the SS shall provide sufficient power to fully perform the
specified mission under all conditions of solar illumination and eclipse, in a

. - 3
near autonomous manner with a minimum of power management control by the C°S.

The primary electrical power supplied to the ground based elements shall
be backed up by sufficient automatically switched power reserves to enable
continued normal operation of the system during short (TBD) interruptions of
the primary power. Emergency power provisions shall be made to ensure safing
of the satellite and orderly shutdown of the critical ground based elements.

3.2.2.4 Durability. (TBS)

3.2.2.5 Survivability. Survivability enhancements for the Command,

Control, and Communication Segment shall be specified in SS-YD-854. 001

3.2.3 Reliability. The reliability allocations shall ensure that the
overall mission reliability requirements are met under the worst case

conditions of storage, transportation, testing and operations.
Reliability predictions and standby failure rates shall be in accordance
with MIL-STD-1543 and shall use part failure rates as specified in Section 5.1

of MIL-HDBK-217.

3.2.3.1 Reliability for Initial On-Orbit Operation. The space segment

shall be designed to perform the required functions during--and to withstand
the effects of--pre-launch, launch, ascent, separation from the ELV, earth
orientation, transfer orbit coast, mission orbit insertion, and operations
through the first primary data acquisition with a probability of success
(Ps) of 0.95. The reliability factor applicable to launch, ascent, and
satellite separation operations of the ELV shall be 0.90, and is not included
in the above Ps of 0.95. Reliability of the C3
1.0 for this time interval.

S and US shall be assumed as
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3.2.3.2 Satellite On-Orbit Reliability. The follow-on satellites shall
be designed for their primary missions, defined in 3.1.7, to have a minimum
on-orbit Mean Mission Duration (MMD) of 33 months-with a goal of 40 months.
Criteria for previous 5D-2 satellites are contained in lower tier
documentation. MMD is defined by the following equation for a reliability

furctionRe(t) and for a time interval t from zero to the end of mission life

TL:

T

MMD = Re(t) dt

Values of TL corresponding to MMDs of 33 and 40 months are 36 and 48 months,
respectively. The minimum acceptable on-orbit probability of success for the
primary satellite mission, i.e., acquisition of good quality imagery, shall be
0.64 for a 36-month mission.

3.2.3.3 c35 and US. The ground-based elements shall be designed for a

useful operating life of 10 years from functional acceptance at the
operational site.

3.2.3.4 Single-Point Failures. All single-point failures, identified by
a Failure Modes and Effects Criticality Analysis (FMECA), shall be eliminated,
where practical, if they can cause critical or catastrophic degradation in the
operational perfomance of the system.

3.2.3.5 Redundancy. Redundarcy shall be provided, to the extent
practical, to eliminate single-point failures which have a critical or
catastrophic impact on the DM mission, and to ensure that the MMD
requirement specified in 3.2.3.2 is satisfied.
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3.2. 4 ugiﬂ%fingpiliir- The spaceborne el enments of the system
shal | be designed so as not to require any schedul ed nmai ntenance
or repair during their service life. \ere practical, thejr. desjgn
shal | incorporate test and telemetry points to allow verification

of functional performance, and shall acconmodate easy installation
and repl acenent of maj or subassenblies.

Design of the ground-based elenents Shall provide for nodul ar
construction, for ease of maintenance and for the attainment of
Ehe equi pnent avail ability needed to support the specified service
[
se

fe and mssion reliability. The design shall also provide for
| f test features.

3.2.4. 1. _QesiPn for Maintainabjlitv. The design shall be
based on the principle that conponent failures during ground tests,

checkout, and storage can be repaired w thout degrading the
performance or reliability characteristics of other conponents.

3.2.5. Availability. The overall availability of the system
shall not be less than 0.78. The fol | owi ng assunptions and
condi tions app%y to this factor and to the segnent availability
val ues tabul ated bel ow, as appropriate.

1. The availability of the space segment is predicated on
t he assunPtlon that the satellite has been |aunched and
successfully checked out in early orbit operations.

2. A single satellite requirenent is the reference state
for the tabul ated Space Segnent availability. I n order
to obtain the SS availability for the case when nore than
one satellite is required to fulfill systemrequirenents,
the availability for a single satellite requirement is
raised to the power of the number of required satellites.

3. The availability of the ¢3s is based on the assunption
of two satellite operations centers (MPSOC and Fsoc),
nultiple tracking station locations (FSOC,  AFSCN
RTS/ARTS), and redundant conmuni cation links required
to support their functions.
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4. A single terminal requirement is the reference state for the
tabulated US real-time terminal availability. In order to obtain the
availability for the case where a group of such terminals is required

to satisfy system requirements, the binomial formula shall be used
for its computation.

5. US availahility is based on the requirement for simultaneous support
from the AFGWC and FNOC.

6. Adequate resources are available for acquiring and maintaining
reliability, redundancy, maintainability and spares.

Segment Availability
SsS 0.91%
s 0.94
US (Tactical Terminal) 0.98
US (Stored Data) 0.96

*Excludes launch vehicle considerations

3.2.5.1 Laurch Availability. The space segment shall remain in a
readiness condition following integration and system performance verification
so that it will be available for launch 60 days after call-up. Availability
of the LV shall be consistent with the above schedule requirements.

3.2.5.2 on-0rbit Availability. The space segment shall be available for
primary sensor data acquisition and transmis‘sion operations 100% of the total
time of the specified design life subsequent to achieving an initial
operational capability (I0C). The availability for mission sensor operations
other than OLS subsequent to the IDC shall be 90% of the total timeof the
specified design life.

3.2.6 System Effectiveness Models. System effectiveness models to
swpport reliability analyses shall be based on MIL-STD-756.
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3.3 DESIGN AND CONSTRUCTION.

3.3.1 Parts; Materials, and Processes. Unless otherwise specified, the
parts, materials, and processes (PMP) for the tMSP shall be selected and
controlled in accordance with contractor-established and -documented
procedures to satisfy the requirements specified herein.

An additional objective in the selection of parts, materials, and
processes shall be to maximize commonality and thereby minimize the variety of
parts, related tools, and test equipment required in the fabrication,
installation, and maintenance of the system. However, identical electrical
connectors, fittings, or other identical parts shall not be used where
inadvertent interchange of items or interconnections could cause a malfunction.

3.3.1.1 Structural Materials. Materials shall be corrosion resistant or
shall be suitably treated to resist corrosion when subjected to the
environments specified in 3.2.7.

3.3.1.2 Finishes. The finishes used on the system CIs and their
components shall be such that the completed items shall be resistant to
corrosion. Thedesign goal shall be that there be no destructive corrosion of
the completed system equipment when exposed to moderately corrosive
environments such as industrial environments or exposure to sea coast fog.
Destructive carrosion shall be construed as being any type of corrosion which
interferes with meeting the specified performance of the device or its
associated parts.

3.3.1.3 Material Selection. Materials shall be selected that have
demonstrated their suitability for the intended spplication. Where practical,
fungus inert materials shall be used. Use of combustible materials shall be
kept to an absolute minimum, with particular emphasis on those which generate
toxic products of combustion.
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3.3.2 Electromagnetic Compatibility. The system shall be designed such
that it is compatible with itself, with its known environment, with test
equipment, Ground Swport Equipment and with Government Furnished Equipment.
The electromagnetic compatibility (EMC) requirements shall be in accordance
with MIL-STD-1541. All swport facilities, including test facilities and
lauch base facilities, shall comply with the grounding requirements of
MIL-STD-1542.

3.3.2.1 TEMPEST. Integration of COMSEC devices into the system, as
specified in 3.7 and the respective segment specifications, requires careful
isolation of Plain Text (PT or red) data from encrypted or Cipher Text (CT or
black) data. The system shall comply with the conducted and radiated
interference susceptibility requirements of NACSEM 5100 and the applicable
TEMPEST sections of NSA-CSESO-I,-7,-8,.10, and -17. MIL-STD-1541 and NACSEM
5109 will be used where applicable.

The coMEC GFE will comply with all applicable sections of NACSEM 5100 and
will meet the TEMPEST requirements above.

Compliance with these TEMPEST requirements shall be verified by test.
Analysis may be substituted for test in those cases where testing is not
feasible or practical.

3.3.3 Nameplates and Product Marking. System components and equipments
shall be identified in accordance with MIL-STD-130. The system Cls and each
interchangeable subassembly shall be identified by a nameplate.

3.3.4 Workmanship. Equipment shall be manufactured, processed, tested,
and handled such that the finished items are of sufficient quality to ensure
reliable operation, safety, and service life. The items shall be free of
defects that would interfere with operational use such as excessive scratches,
nicks, burrs, loose materials, contamination, and corrosion.
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3.3.5 Interchangeability. To the extent practical, the design of all
system equipment shall make provisions for modular replacement of components
to expedite maintenance and repair. The design of the space elements shall
make provisions for the factory replacement of components and subassenblies
and for the prelaunch installation or replacement of explosive ordnance
devices, batteries, and major space segment components. Components and piece
parts of the same part number shall be readily replaceable and/or
interchangeable with regard to form, fit, and function.

3.3.6 Safety. The system design shall be such that a safety hazard to
personnel and surrounding equipment shall not be created during installation,
maintenance, ground test, transportation, and operational use. Safety
procedures shall be documented and implemented to ensure maximum freedom from
accidents attributable to facilities, equipment, and personnel. The safety
requirements shall be formulated to achieve an integrated system safety
engineering effort. Procedures shall be used and precautions taken to
preclude the dropping of tools or other items that might injure personnel or
damage sensitive equipment during installation, maintenance, ground test, and
transportation. The safety requirements and procedures shall comply with
applicable Range Safety manuals.

3.3.7 Human Performance/Human Engineering. The design of the system
shall include consideration of applicable Human Performance/Human Engineering
requirements as defined in MIL-SID-1472.

3.3.8 Computer Resources. Computer resources include all computer
programs and the associated computational equipment included within the
system. Computational equipment includes both the equipment which executes
symbolically expressed instructions and the associated peripheral devices.
These computer resources shall be designed and developed in accordance with an
integrated plan that minimizes the system life cycle cost. The system design
shall provide ample memory and processing margins to accommodate contingencies
and growth. Computer resources in this system are growed and identified as
those which functionally support operations, those used for computer program
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maintenance, those embedded in test equipment, and those included in other
functional areas such as simulators.

3.3.8.1 Operational Computer Resources. The operational computer
resources are those required to function on-line or off-line during one or
more phases or modes of the operational service life. The operational
computer resources shall be capable of performing the required real-time
computational furctions in the satellite, in the launch vehicle, and in the
ground equipment. These real time furctions include data processing,
communications, display, and control functions. In addition, the operational
computer resources shall perform the required non-real-t ime data processing
and swpport furctions.

3.3.8.1.1 Operational Computational Equipment. The computational
equipment includes processing units; special purpose computational devices;
main storage; peripheral data storage; input and output units such as modems,
and printers, graphic displays, and video display devices; and other
associated devices. To the extent practical, the ground operational
computational capability shall be provided by commercially available general
purpose computer equipment.

The computer instruction performance rate and data channel capacity shall
have a minimum of 5% spare capacity relative to that required by the worst
case operational data rate projected at the time of the Critical Design Review
(CDR).

3.3.8.1.1.1 Data Storage. The main storage (primary memory) and the
peripheral data storage (secondary memory) in operational ground computers

shall be modular in design, and shall have at least 5% spare capacity over
that projected to satisfy all system requirements at the time of the CDR. -

The primary and secondary memories in the SS shall have at least 5 spare

capacity relative to the utilization projected to satisfy system requirements
at the time of the CDR.
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3.3.8.1.2 Operating Systems in Operational Computers. The operating
system for each operational computer should be in broad use and should have a
demonstrable record of reliable performance. Operating systems which require
develepment shall be designed in accardance with the standards, conventions,
and development requirements for operational application programs contained
herein,

3.3.8.1.3 Operational Application Programs.

3.3.8.1.3.1 Programming Language. Where practical, operational
application computer programs shall be written in one of the DOD-approved
programming languages, as listed in 6.5. Assembly language shall be used only
where its use is necessary for the satisfaction of system performance
requirements or where its use is cost effective over the life of the system.

The term "assembly language" includes the use of microcode and
microprogramming.

3.3.8.1.3.2 Computer Program Structure. The computer program structure

shall consist of Computer Program Configuration Items (CPCIs), Computer
Program Components (CPCs), and Computer Program Modules (CPs).

a. Computer Program Configuration Item . The top level computer program
end item is a cPCI. A CPCI consists of one or more subtier
elements. The subtier elements of a CPCI may be other CPCIs,
computer program components, or modules.

b. Computer Program Component. A CPC is an arbitrary subtier element of
a cpPcI which may be defined to assist in the development or
acquisition process. A CPC consists of one or more subtier computer

program modules.

c. Computer Program Module. A computer program module may provide
information, or may provide a capability to perform one or more

operations, or may provide both. A module may contain embedded
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modules. Several different types of modules may be defined depending
won the computer language used.

3.3.8.1.3.3 Structure of Modules. Computer program modules shall each be
organized into an interface section and an implementation section. The
interface part shall characterize the capabilities the module makes available
to other modules or to other interfacing system items such as devices or human
operators. The implementation part of each module shall define how the
operations specified in the interface are to be provided. Only standarized
control structures which have closed structures shall be used in the module
design.

3.3.8.1.3.4 Hierarchical Program Design. Operational computer programs
shall be designed in a hierarchical manner, and the levels of the hierarchy
shall correspond to the levels of abstraction of the tasks performed by the
program.

Each level of the program shall be complete in itself. Provisions for
incorporating existing modules into the hierarchy shall be made so as to
maximize, where practical, the reuse of previously developed computer programs.

3.3.8.1.3.5 Program _Comments. comments shall be incorporated throughout
the diagnostic version of each computer program to self-document the
organization and logic of the program.

3.3.8.1.3.6 Message Generation. The ground operational computer programs
shall generate error and diagnostic messages on-line to facilitate real-time
fault isolation required to maintain the system in operational status. In
addition, these ground operational computer programs shall generate off-line
error and diagnostic messages for the logging of fault messages onto system
files for those categories of faults which require isolation and correction
but can be addressed off-line and do not degrade system performance.

With the exception of lengthy diagnostic procedures for use following an
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abnormal condition, processor message and advisory formats shall not require
additional interpretation by the operator. Furthermore, every message and
advisory shall include a unique description of the condition which prompted it.

3.3.8.1.3.7 Character Set Standards. Character sets shall conform to
standards in ANSI-STD X 3.4-1977.

3.3.8.1.3.8 Growth. The operational application computer programs shall
satisfy their performance requirements without the implementation of any of
the growth provisions identified herein for computational equipment. However,
the application programs should be designed to be capable of easily exploiting
any of the identified growth provisions, such as added memory, which may be
implemented.

3.3.8.1.4 Operational Firmware. Computer programs and data stored in a
class of storage that cannot be dynamically modified by the computer during
processing shall be considered firmware. Requirements on operational firmware
shall be the same as those on operational spplication computer programs.

3.3.8.1.5 Computer Resource Utilization Monitoring. The ground
operational computer resources shall provide a capability which can be
exercized under operator control to monitor, record, display, and print the
utilization of the various computer resources.

3.3.8.2 tomputer Program Maintenance Resources.

3.3.8.2.1 Equipment for Computer Program Maintenance. The computational
equipment for computer program maintenance is that equipment required during
the operational service life to develop and test changes to the computer
programs used in operational equipment and in simulation equipment. To the
extent practical, this equipment shall be identical to the computational
equipment used for computer program development and shall be capable of

accommodating the growth requirements of the operational computational
equipment without necessitating any hardware modifications.
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3.3.8.2.2 Programs for Computer Program Maintenance. The operating
system for each computer used in the maintenance of operational computer
programs shall be capable of exploiting the growth requirements specified for
the operational computational equipment without necessitating any major
modifications. Maintenance of operational computer programs shall be
swported by utility programs and other computer programs running with the
operating system(s) and computer(s) specifically identified for computer
program maintenance.

To the extent practical, the operating system(s), other computer programs,
and firmware to be used for computer program maintenance during the
operational service life shall be the same as that used for computer program
development.

3.3.8.2.3 Computer Resource Utilization Monitoring. The computer
resources used for computer program maintenance shall provide a capability to
monitor, record, display, and print the simulated utilization of the
operational computer resources under simulated operational conditions.

3.3.8.2.4 Additional Growth Capability. The computer resources used for
computer program maintenance shall be capable of accommodating the specified
growth requirements of the operational computer resources without
necessitating any major modifications.

3.3.8.2.5 Tools for Computer Program Maintenance. Tools required for the
initial development of operational computer programs and firmware shall be
organized into a library and facility for subsequent reuse in testing and
validating charges to the computer programs.

3.3.8.3 Computer Resources in Test Equipment. Test equipment is that
equipment required to support the maintenance, repair, and checkout of the
system hardware following system deployment. The computer resources that are
embedded in the test equipment shall meet the requirements specified for
operational computer resources except for programming language requirements
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and for growth potential. Computer programs for use in automatic test
equipment shall be written in ATLAS per ANSI/IEEE 416-1978, where practical.

3.3.8.4 Computer Resources in Simulator. The simulators are the
equipment to be used for the simulation of the space segment as it interfaces
with its own and the ground segment computers, for verification of computer
program changes and their ef fect on the interfaces, and for training of system
operations personnel. The computer resources in the simulators are the
computer programs and the associated computational equipment, controls, and
displays embedded in them. To the extent practical, the computational
equipment in the simulators which provides operator displays and controls
shall be identical to the corresponding operational computational equipments.
The simulators shall be capable of accommodating the growth requirements of
the operational equipment without requiring major modifications.

3.3.9 Reserved.

3.3.10 General Construction Requirements.

3.3.10.1 Processes and Controls. The manufacturing of the system
equipment shall be accomplished in accardance with procedures and process
controls which assure reliability and quality required for the mission.
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3.4 DOCUMENTATION,

Documentation may follow the contractor’s established operating practices
except as modified by the Statement of Work (SOW) and the Contract Data
Requirements List (CORL). Only documentation listed in the CD5 will be
formally delivered for review or approval.

The final system documentation will be such that subsequent production
items produced or procured by the contractor are functionally and
dimensionally equivalent in all respects to those initially tested or
delivered. This final documentation will also be adequate to allow the rapid
incorporation of changes and modifications by the contractor or user where
necessary or desired.

Contingercy procedures are to be included in the documented operational

procedures in order to minimize the impact of possible anomalies to the
greatest extent practical.
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3.5 LOGISTICS.

Equipment designs shall be based uon minimizing the system life cycle
cost with the contractor(s) providing the logistic support for the Space
Segment; for the other segments, provision of logistic support is at the
government's ot ion. Emphasis shall be placed on the remove/repair/replace
concept to minimize spares requirements. Spare parts and maintenance support
shall be as specified in 3.5.2.

3.5.1 Maintenance and Repair. Only remove and replace maintenance and
remove and replace repair actions shall be performed on the satellite and ASE
af ter shipment to the laurch base. Where practical, remove-and-replace
maintenance and repair actions shall apply to all ground system elements.
Repaired components, which are to be installed in any segment or lower level
CIs, shall meet the performance and reliability requirements established for
acceptance of newly fabricated articles.

3.5.2 Swply. Spare parts and maintenance swpport shall comply with
MIL-STD-1538 in respect to the Space Segment, and with System Concepts and
Procedures (SCAP), Wwl.I-v, in respect to the c>s and (s.

3.6 PERSONNEL AND TRAINING.

Wherever practical, system design shall minimize the need for personnel
interaction with each of the system segments, particularly during real-time
operations. Detail requirements for personnel and training shall be specified
in the respective segment performance specifications.
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3.7 FUNCTIONAL AEA CHARACTERISTICS.

3.7.1 Space Segment. The space segment shall provide global and regional
cloud cover imagery, and other specialized meteorological, solar-geophysical
and oceanographic data for the MM specified in 3.2.3.2. It shall be subject
to command and control by the c3s, shall be capable of transmitting status
telemetry and mission data in real time, and store same onboard for subsequent
readout to the c>s. The space segment shall have autonomy to the greatest
practical extent in the maintenance of its attitude, and of adequate
electrical power and thermal balarce to execute all mission requirements both
in daylight and in eclipse conditions. The space segment design shall ensure
that sufficient redundancy exists for recovery from single failures, and that
in the event of unstable satellite attitude the c’s ground stations will be
able to exercise command and control to initiate recovery.

The Space Segment shall include Airborne Swpport Equipment and Ground
Support Equipment. The ASE shall provide the mechanical, electrical, and
signal handling equipment interfacing with the LV which will be required for
prelaunch and ascent operations, and shall remain with the Lvon separation of
the satellite. The GSE shall include all oMSP-peculiar facilities, equipment,
ard software which will provide mechanical, electrical and data processing
sypport during integration and test in the factory and at the launch base.

Allocation of system requirements to the space segment is translated into
the following segment-level requirements and interfaces.

a. Stable platform with pointing requirements to suwport location of
imagery within +.25 nmi relative to the geodetic coordinate system.

b.  Primary sensor providing visible and IR imagery, both with
resolutions of 0.3 nmi for regional coverage and 1.5 nmi for global
coverage, contiguous at the equator for consecutive orbit revs.
Details of coverage, timeliness, and data refresh rates shall be as
specified in the SRD.
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Mission sensors providing specialized meteorological, oceanographic
and solar-gecgphysical data. Data resolutions, accuracies, location
correlation, timeliness, and refresh rates shall be as specified in
the SRD.

Onboard storage of regional and global coverage imagery data, as
defined in 3.2.1, to bridge worst case gaps in ground station
sypport, with the latter including mission sensor and status
telemetry data. Storage capacity shall include wp to four orbit revs
of global data and up to two 0.2-rev segments of regional coverage
data.

Transmission of stored mission data, as defined in d above, during a
single ground station pass of at least 10 minutes duration, for use

by the US and the cs.

Transmission of real-t ime mission data, on command, to tactical
terminals of the US.

Transmission of real-time EST to enable verification of ascent and
control of on-orbit operations by the cs.

Encryption of each downlink data stream.

Reception and processing of real-time and stored program commands and
of computer memory uploads from the cs.

Decryption and authentication of all uplink transmissions will be
incorporated starting with F-P.

Propulsion and steering to inject satellite into the mission orbit

specified in 3.2.1, with the capability of compensating for Lv
injection errors of up to 3 sigma.
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3.7.2 Command, Control & Communications Segnent. The ¢® shal | incl ude

all the earth-based facilities, hardware, and software needed to receive
status TM and stored data, and to exercise command and control over each DMSP
satellite. In addition, it shall include the land line and satellite data
links to relay, as applicable, downlink and wlink data between c%s
components and to the US.

Coverage by the ¢’ shal| be such that it can perform command and
control of an anonalous satellite atleastonce per orbit rev, and that stored
mssion data as defined in 3.2.1 can be read out by each satellite at
I nterval s rangi ng from one to four orbit revs such that timeliness and data
refresh rate requirements can be satisfied for the system as a whole.

Allocation of system requirements to the c’s is translated into the
following segment-level requirements and interfaces:

a. Ceneration, encryption as necessary, and transmssion of real-tine
and stored program commands, and of onboard computer memory uploads.

b.  Reception, and decryption where necessary, of real-time status
telemetry.

c. Reception, and decryption where necessary, of stored data, and relay
of same to the US for processi ng and for delivery to the AFGWC for
displayand anal ysis as specified. In a simlar sense, the stored
data is relayed via satellite data links to FNoC for processing and
delivery to Navy users. A stored data stream containing status
telemetry data shall be processed by the c’s for display and
analysis.

d. Communications satellite links to relay stored data f rom t he c?s to
Sites 3 and 29 of the US. In addition, these |inks shall be utilized
to relay real-time EST, bhoost TM data, and special diagnostic
on-orhit dwell data to the CCCS, as well as command and upload data
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in the opposite direction. These links shall also be utilized for
the transfer of computer files for s housekeeping operations such
as planning, antenna pointing, etc. Communication links between the
present backup (AFSCF) and the ¢>s are data-quality telephone
circuits as described in e below.

e. Data-quality telephone land line circuits to back up the satellite
data links to carry selected c’s data streams.

f. Process tracking and ephemeris data to support satellite acquisition
and tracking by the CBS, and US real-time terminals and to uplink
ephemeris data for use by the satellite and for inclusion in mission
data.

g. Personnel to plan, execute and monitor satellite operations through
the use of the telemetry, command and control, data processing, and
analysis furctions of the c’s hardware and software.

3.7.3 User Segment. AFCWC shall receive the environmental data from the
oM satellite as relayed by the C3S,thmug‘1 Site 3. The AFCWC shall
receive, process and disseminate global weather and other environmental data
to sypport the Air Force and Army requirements. The FNOC, which receives its
environmental data from the ¢>s through Site 29 via communication satellite
data links, provides similar services to swpport Navy and Marine Corps
requirements.  Tactical terminals receive their data directly from the
satellite.

3.7.3.1 Centrals

Allocation of system requirements to the US is translated into the
following segment-level requirements and interfaces:

a. AFCWC capability to receive and decrypt bMSP mission data, relayed by
the s via the comsat links. FNOC is expected to have a similar
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capability. Based upon their requirements, AFGWC and FNOC acquire,
process, enharce, and display the pertinent data.

Acquisition, processing, and enhancement of data transmitted by the
National Oceanic and Atmospheric Administration (NOGAA) TIROS-N and

Advarced TIROS-N (ATN) satellites, as a swpplement to DMSP data, in
accardarce with each service’s requirements.

Provision shall be made for the acquisition, processing, and
enharcement Of data transmitted by the NORA Geostationary Operational
Environmental Satellite (GOES) satellites, as a sgplement to DMSP
data, i N accordance with each service's requirements.

An interactive, highly automated Satellite Data Handling System
(sos) for expansion and enhancement of environmental satellite data
manipulation. The SDHS shall ingest, store, process, and display
DMSP, TIROS-N, NOAA/National Environmental Satellite Service (NESS),
GOES,and weather facsimile (WeFAX) data which will allow AFGwC to
bl end data from conventional weather data sources with
satellite-derived data and to build environmental data products for
the DOD user community.

Personnel trained to translate strategic and tactical users’ data
requirements into operational inputs for the payload activation
messages to the US, to process and analyze meteorological satellite
data, and to prepare data products in conformance to the users®
requirements.

3.7.3.2 Tactical Teminals

The US tactical terminals shall be capable of receiving and processing

tactical environmental data, in selected areas, to provide direct swport to
major t heater and unit commands Of all U.S. Armed Forces. Navy shipboard and
ground-based terminals having similar requirements and capabilities are not

part of the DMSP system.
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Allocation of system requirements to the US red-time terminas is
translated into the following segment-level requirements and interfaces:

a

d.

Reception, decryption, processing and display of real-time mission
data.

Receiving antenna system to acquire and track the DMSP satellites.

Provision of taillored weather imagery to key decison makers in the
tactical environment.

Provision of weather imagery to supplement |ocal forecasting and
analysis a the Joint Typhoon Warning Center and at other
DOD-designated locations.

Acquisition, processing, and enharcement of data transmitted by the
NOAA TIROS-N and ATN polar orbit meteorological satellites, as a
swpplement to and in the same manner as DMSP data, and in accardance
with each service's requirements.

Acquisition, processing, and enharcement of WEFAX data transmitted by
the NOAA GOES, the Geostationary Meteorological Satellite (G4S)
operated by the Japanese Space Agercy, and the Geostationary METEOSAT
operated by the European Space Agercy (ESA), as a suwpplement to and
in the same manner asbMS and in accardance with each service's
requirements.

Provision for transportability of DMSP tactical terminals by MAC
aircraft with a maximum 8-hour setup time and a like teardown time.
Fixed and shipboard terminals need not satisfy the requirements for
rapid (air) deployment.

Personnel trained to acquire, process, analyze, and disseminate
meteorological satellite data, and to deploy tactical systems.
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Swppart t0 all uS real-tine termnal sites shall cover naterial
swpply by the Sacramento Air Logistics Center at MCellan Air Force
Base (SM-ALC), mai ntenance by the Air Force Communications Conmmand
(AFCC), and training by the Air Training command (ATC), either at
Lowy AFB or hy a mobile training team

3.7.4 Lauch Vehicle Requirenments. The tauch Vehicle shall provide the
lift capability to place the msp satellite in a transfer orbit whose apogee

s at

mssion orhit altitude.

Al'l ocation of system requirements tothe LV is translated into the
following requirenents and interfaces:

b.

Expendabl e lauch vehicle to deliver satellite into a transfer orbit
from which it can attain an orbit of nomnal 450 nm orbit altitude,
consistent with the requirenents of 3.2.1.1.2

Ascent gquidance software for radio or inertial guidance of the flight
vehicle to satellite separation from the ELV.

Interface logic and circuitry for primary and backup Nsatellite
separation sequerce.

Laurch swport consi sting of the lauch conplex, environnmental
shelter and other swport facilities, range facilities, assembly and
checkout facilities, and growd swport equi pnent consisting of ACE
and launch-site-peculiar handling equipnent.
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3.8 PRECEDENCE.

The order of specification precedence shall be: (1) the Requirements of
this Specification, (2) the System Segment Specifications, and (3) Subordinate
Configuration Item Specifications, except that application of specifications
and standards referenced herein shall be as tailored in the segment
specifications.

3.8.1 Conflicts. In the event of conflict between the documents
refererced herein and the contents of this specification, the latter shall be
considered the governing requirement unless the conflict involves interface
requirements external to the system. |In that event--such as in the case of a
conflict with equipment external to the system being specified, with
specifications of other referenced system items, or with government furnished
property--the order of precedence shall be as directed by the contracting
officer.

3.8.2 Requirements Weight ing Factors. The requirements stated herein are
a composite of the designs, items, and practices found to be cost effective
for high reliability devices used in space systems. Because of the broad
scope of these requirements, all requirements stated are not of equal
importarce or weight. They have been divided into four categories of
importance, ranging from requirements that are imposed on all applications to
examples of acceptable designs, items, and practices. The relative weight ings
or requirements are incorporated so they can be a consideration in making
trade studies of alternatives. The weighting factors that are incorporated in
the specification are:

a. MWeightinmg factor "a". "Shall"designates the most important

weighting lewel, the mandatory requirements. unless specifically
tailored out or modified by the contract, they constitute the firm
contractual compliance requirements. Any deviations from these
contractually imposed mandatory requirements require the approval of
the contracting officer.
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Weighting factor "b". "shall, where practical", designates
requirements, items or practices at the second weight ing level.
Alternative designs, items, or practices may be used for specific
applications when the use of the alternative is substantiated by
documented technical trade studies. These trade studies shall be
made available for review when requested or provided to the
government in accordance with the contract provisions. Unless
required by other contract provisions, noncompliance with the "shall,
where practical” requirements does not require approval of the
contracting officer, but does require documented technical
substantiation.

weichtinmg factor “c®. "Preferred" or should” designates the third

weighting level. unless required by other contract provisions,
noncompliance with these preferred requirements do not require
approval of the contracting officer but do require documented
technical substantiation.

Weightimg factor "d". ‘"May" designhates the lowest weighting level.
In some cases these "may" requirements are stated as examples of
acceptable designs, items, and practices. Unless required by other
contract provisions, non-compliance with the "may" requirements does
not require approval of the contracting officer and does not require
documented technical substantiation.

3.8.3 Life _Cycle Cost. System life cycle cost estimates shall be used as

an additional engineering tool to establish the order of precedence among
alternatives. Although all of the requirements specified herein are believed
essential, the relative importance of the design requirements shall be
determined by giving equal consideration to the minimizing of system life
cycle cost and the satisfaction of the totality of performance and physical
characteristic requirements stated. All requirements other than the system
performance, the physical characteristics, and the system life cycle cost
shall be considered of lesser importance.
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3.8.4 swpplementary Specifications and Standards. When a detail or
general military specification exists for the class of material required, the
contractor's specification shall reference the existing military specification
ard set forth only the needed new requirements and deviations. If required by
the contract, the supplementary specifications which are prepared by the
contractor shall be submitted to the contracting officer for review or
goproval prior to their use. In that case, the contracting officer may
require data substantiating the supplementary requirements and may require
samples of testing. The use of contractor specifications shall not constitute
waiver of government inspection requirements.
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SECTION 4

QUALITY ASSURANCE FROVISIONS

4.1 GENERAL

Tests and evaluations shall be conducted to verify that the design and
perfommance of the system will meet or exceed the requirements specified
herein and in the segment specifications, as applicable. A program of tests,
demonstrations, and inspections, augmented by analysis, shall be conducted to
verify compl iance with the requirements of the specifications. System test
objectives shall be implemented in accordance with the applicable system
segment test plans.

Methods of verification shall be those defined below:

Inspection:  Visually verifies form, fit, and configuration of hardware
and of computer programs.

Demonstration: Verifies the required operability of hardware and computer
programs (CPs), without the aid of test devices.

Analysis:  Verifies conformance to requirements. The verification is
based on studies, calculations, and modeling.

Test: Verifies conformarce to required performance/physical
characteristics and design/construction features by instrumented
furctional operation and evaluation techniques.

Similarity: Verifies that system components satisfy their requirements.

The verification is based on the certified usage of similar components
under identical or similar operating conditions.
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4.1.1 Responsibility for Inspection and Tests. The segment contractors
shall be responsible for all demonstrations and tests, applicable to their
respective segments during system and segment-level tests, including those
performed by subcontractors. Except as otherwise specified, the contractors
may use their own or any other facilities suitable for the performance of the
demonstration and test requirements specified herein, unless disapproved by
the government. The government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to ensure that syplies and services conform to prescribed
requirements.

4.1.2 Classification of Demonstrations and Tests. The tests and
demonstrations specified herein are classified as follows:

a. Parts, materials, and process controls (4.2.1)
b. Design verification tests (4.2.2)
c. Qualification tests (4.2.3)

d. Acceptarce tests (4.2.4)

e. Service life verification tests (4.2.5)

f. Prelaunch validation tests (4.2.6)

g. Operational tests (4.2.7)

h. Independent validation of computer programs (4.2.8)

These categories are intended to encompass all tests and inspections
required during the system acquisition.

4.1.3 Calibration. The accuracy of instruments and test equipment shall
be periodically verified by the calibration procedures specified in
MILSTD-45662.

58



MSP~300
6 Sep 1983

4.2 QUALITY OONFORMANCE INSPECTIONS

4.2.1 Parts, Materials, and Processes Controls. PMP controls are to be
applied during production of all items to ensure that a reliable system is
fabricated. All parts and materials shall be adequately controlled and
inspected prior to assembly . During fabrication of the flight elements of the
space segment, the tools and processes, as well as parts and materials, shall
be adequately controlled and inspected to ensure compliance with the approved
manufacturing processes and controls.

4.2.1.1 Records. Records documenting the status of all operational
system equipment shall be maintained following assignment of serial numbers.
Each item shall have inspection records and test records maintained by serial
number to provide traceability from system usage to production lot data for
the devices. Complete records shall be maintained for all operational
equipment and shall be available for review during the service life of the
system. The records shall indicate all relevant test data, all rework or
modifications, and all installation and removals for whatever reason.

4.2.1.2 Production Screens. Each critical component within the system
shall be subjected to in-process production screens, to ensure compliance with
the specified requirements to the extent practical, and to identify
non-compliant items at the lowest practical level of assembly. The compliance
with the baseline process controls, documented screening requirements,
required hardware configuration, and general workmanship requirements shall be
verified by inspection.

4.2.2 besign Verification Tests. Design verification testing shall be
performed to demonstrate compliance of new designs or of modified designs with
the specified performance margins. Test units shall be sufficiently similar
to the final production units so as to not jeopardize the validity of the test
results.
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4.2.3 Qualification Tests. Qualification testing is required only for
the flight elements of the space segment. Qualification test requirements for
the SS are defined in SS-YD-860.

4.2.4 Acceptance Tests. Acceptance tests shall be performed as the basis
for acceptance of items manufactured. Acceptance tests, including lot
certification testing, is that testing performed to demonstrate confidence
that production devices, which have passed the in-process production screening
(see 4.2.1.2), will meet the specified requirements for system performance.

4.2.4.1 Computer Programs. Computer programs shall be verified and
validated at the segment level. At the system level, functional testing shall
be conducted to demonstrate compliance with specified requirements under
nominal and anomalous conditions.

4.2.5 Service Life Verification Tests. Service life verification tests
are defined as those tests conducted on limited life devices to demonstrate
that production devices will perform satisfactorily during their specified
service life. gxplosive ordnance devices and other components whose
performarce may degrade with time shall have life extensions based upon
passing either an aging surveillance test or an accelerated aging test.

4.2.6 Operational Tests. Although not a defined part of DM, the FNOC
provides a function for the Navy that, in a large sense, duplicates the AFGWC
furction for the Air Force. FNOC will participate in the Comnand System Test
and the Operational Command Test described in Paragraphs 4.2.6.1 and 4.2.6.2,
respectively, in a manner similar to that performed by the AFGWC.

4.2.6.1 command System Test. The CST shall be conducted with the space
segment at the factory or at the laurch base, and shall consist of a RT
integration test between the SS and the c’s using landlines for transmission
of uplink and EST downlink data. Compatibility of the space segment mission
data downlinks with the €S and US shall be demonstrated by playing RT
mission data and stored data recorded during the CST and during factory tests
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back at the PTF for l|ocal processing of both: stored data shall
be played back from one or nore ground stations via the consat
links into the AFGAC, and RTD into at |east one tactical termna
of each type.

The CST shall be repeated for each satellite unless there
have been no functional changes in any of the system segnents.

4.2.6.2. Onerational Command Test . The OCT shall be
conducted with the space segnment at the 1launch base, and shall
consist of a RT integration test between the SS, on the one hand,
and the c3s, the tactical termnal sinulated by the PTF, and the
AFGAC on the other, and with the communication links in a
configuration as close as possible to the operational one. It
shall “include conpatibility verification of the RF uplinks and
downl i nks betweem the SS and t he Vandenberg Tracking Station
(VTS).

_ Conpatibility of the space segnent m ssion data downlinks
with the €3s and US shall be denonstrated by playing RT and
6tored mssion data back at the pPrr for |ocal processing of both.
Stored data recorded during the OCT and during factory tests
shall be played back from one or nore ground stations via the
consat links into the AFGAC, and RTD into at |east one tactica
term nal of each type.

The OCT shall be repeated for each satellite, except that it
may be limted to the VIS Conpatibility Test, if there have been
no functional changes in any system segnent.

4.2.6.3 Dress Rehearsals. At | east one denonstration
rehearsal and one dress rehearsal shall be conducted involving
hardware, software, and personnel of the ¢3s, US and SS, durin
whi ch the Advanced Flight Vehicle Simulation Facility (AFVSF?
el enent of the c3s sinulates the Space Segnent in a range o
nom nal and anomal ous ascent and on-orbit operations.

4.2.6.4 Early Obit Operations Tests. These tests occur
after transition of the satellite from the ascent to the
operational orbit. Al'l spacecraft,
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OLS, and mission sensor systems shall be tested in all modes, including backup

configurations where practical. Signature data shall be gathered to provide a
baseline for future operations.

4.2.7 Independent Validation of Computer Programs. All computer programs
performing on-line operational functions in any tMsP segment shall be subject
to independent verification and validation (IV&V).
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SECTION 5
PREPARATION FOR DELIVERY

5.1 GENERAL

Delivery of a Cior lower level unit for incorporation into any of the
MSP segments shall be in accordance with Section 5 of the applicable
specification.
5.2 STORAGE

The satellite. ASE components, and spares, except for items specifically
identified as being age sensitive, shall be capable of being stored for

periods of at least 2 years without requiring major repair or maintenance at
the end of storage.
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SECTION 6

NOTES

6.1 INTENDED USE

The DMSP SS, C3s, and US are intended for use in the Defense

Meteorological Satellite System to support worldwide strategic and tactical
DOD operations.

6.2 ORDERING _CONTRACTUAL DATA

6.2.1 Precederce Reguirements. For precedence requirements, see 3.8.

6.2.2 Trade Studies. Trade studies critical to the development process
will be identified and specified by the SOW. The system life cycle cost model
to be used for trade studies of various alternatives will be critical to the
acquisition process, particularly in the early phases. For that reason, the
government will reserve the option to determine whether the model will be &g
or will require government approval. If the system life cycle cost model is
developed by the contractor(s), the government reserves the right to require
delivery in a useable form to ensure its availability for subsequent phases or
for use by other contractors.

6.2.3 Technical Review. The government plans for conducting technical
reviews and audits will be as stated in the contract.

6.2.4 Contractual Data Items. The requirements for the delivery of data
items critical to understanding the acquisition status will be as stated in
the Contract Data Requirements List (CDRL). This includes a data item for the
delivery, on request, of internally generated contract or documentation.

6.3 DEFINI TIONS

Reserved
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6.4 ABBREVIATIONS AND ACRONYNG
ACA Assenbly and Checkout Area at VAFB
AFB Air Force &se
AFCC Air Force Conmmunications Conmand
AFGAC Air Force (obal Wather Central | 004
AFS Air Force Station
AFSCN Air Force Satellite Control Network | 004
(AF) WIR (Air Force) Western Test Range
AGE Aerospace G ound Equi prent
AGS Ascent Cui dance Software
AKM Apogee Ki ck Motor
ANS Anerican National Standards Institute
ARTS( S) Aut onat ed Renote Tracking Station(s) | 004
ASE Aer ospace Support Equi prent
ATC Air Training Conmand
ATLAS Abbrevi ated Test Language for Avionics Systens
ATN Advanced TI ROS-N
AVS Air Weat her Service
b/ s Bits Per Second
C3s Command, Control & Communication Segment
CDR Critical Design Review
CDRL Contract Data Requirements List
cI Configuration Item
CNCC Commander, Naval GOceanography Command
QM (M Communi cat i ons
consat Communi cations Satellite
CSTC Consol i dated Space Test Center 004
csoc Consol i dated Space QOperations Center
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COMSEC
CP

CPC
CPCI
CPCP
CPM
CPU

CST

dB
DECCO

DOVBAT

DIVBP
DMSS
DoD
DRS
DSI S
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Communi cations Security

Conmput er Program

Conmput er Program Conponent

Conput er Program Configuration Item

Contam nation Prevention and Control Program
Conput er Program Mdul e

Central Processing Unit

Command Readout Station(s) of the 16 (Sites 1

& 2)

Cat hode Ray Tube
Command System Test
G pher Text ("Black Data")

Deci bel

Def ense Commerci al Conmmuni cati ons
Organi zation

Donestic Satellite

Def ense Meteorol ogical Satellite Program
Def ense Meteorol ogical Satellite System

Depart ment

of Defense

Data Reconstruction Site at AFGAC (Site 3)

Def ense Communi cations Systen Satellite
Control Network Interface System

Earth Centered Inertial
Expendabl e Launch Vehicle

El ectronmagnetic Conpatibility
El ectronagnetic Interference
Early Obit

Eur opean Space Agency

Equi pnent

Status Tel emetry
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FI PS Federal Information Processing Standard

FLP Flight Software Load Package

FMECA Failure Mdes and Effects Criticality Analysis

FINOC Fleet Nunerical Cceanography Center

FVSF Flight Vehicle Sinulation Facility

aC General  Dynamics Convai r

GE Ceneral Electric Conpany

GERTS General Electric Radio Tracking System

GE Governnent Furni shed Equi pnent

GFP Governnent Furni shed Property

1S Ceostationary Meteorological Satellite operated by Japanese
Space Agercy .

GOES Geost ationary Operational Environnental Satellite operated -
by the NOAA (

GSE Gound Support Equi pment

GSE&I General Systens Engineering and Integration

Handover Transition fromAscent to Obit Operations Mde

HTS Hawaii Tracking Station of the AFSCF

10C Initial QOperation Capability

IR Infrared

Ivayv | ndependent Verification & Validation of Computer Prograns

Jcs dint Chiefs of Staff

ktv's Kilobits per second = 1,000 bits/second

L Primary Sensor Visible Light Data

LF Primary Sensor Ligt Fine (Data)

LS Primary Sensor Light Snooth (Data) k
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MAC

Mo/ s

MD
METECSAT

MMD
MDA
MU
MRB
NESS
nm

NORAD

NSA

OAFB

OLS

OR
ORD

PAM
RANS

PMP
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Launch Vehicle

Mlitary Arlift Comand

Megabits per second = 1,000,000 hits/second
M ssion Duration

Geostationary Meteorological Satellite operated by European
Space Agency

Mean Mssion Duration

Memorandum Of Agr eenent

Memorandum of  Under st andi ng

Miterial Review Board

National Environmental Satellite Service
Nautical Mle

National Cceanic and Atnospheric Adm nistration
North mmerican Aerospace Defense
National Security Agercy

offutt Air Force Base

Qperational Command Test

Qperational Linescan System

Obital Mde Software

(perational  Requirenent

Obital Requirenents Docunent

(perational  Requirements G oup

Payl oad Activation Message

M ssion Planning Swpport Subsystem
Program Managenent Directive

Parts, Materials, and Processes
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PST

PTF
QA
R&D
rev(s)

R/I
R/O

RTD
RTS
SAA
SAMIEC
SAMTO
S/IC
SCAP
SCC

SD

SDF

SDHS
SDVF
SDS
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Probability of Success

Pr e- Shi pment  Test

Plain Text

Payl oad Test Facility atVAFB (Site 4)

Qual ity Assurance

Research and Devel opnent

Obit Revolution(s)

Radi o Frequency

Radi o Frequency Interference

Readin of data into onboard tape recorder
Readout of datafrom onboard tape recorder
Real - Ti ne

Real -Tine M ssion Data

Renote Tracking Station(s) | 004
Satellite Analysis Area at the 1000 SOG
Space and Mssile Test Center

Space and Mssile Test Organization
Spacecraft

System Concepts and Procedures

SPADCC Conput ati onal Center

Space Division of Air Force Systems Command
Sof tware Devel opnent Facility

or
Stored Data Fine

Satellite Data Handling System
Sof tware Devel opnent and Maintenance Facility
Stored Data Smooth
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SITP
SLC
SM-ALC
SCC
SOG
SON
Sow

SPACECOM
SPADOC
SPC
SPO
SRD

SS

STC
STE
STESTG
STRB

.

TBD
TBS
TED

TF

TGS
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Space Gound Link System

Strategic Gound Segnent

System Integrated Test Plan

Space Laurch Complex

Sacranento Air Logistics Center
Satellite Qperations Center (Site 5)
Satellite Operations Grow

Statenent of Qperational Need
Statement of Wrk

Air Force Space Command

Space Defense Qperations Center
Satellite Processig Center at FNOC (Site 29)
Air Force System Program Cffice
System Requirenents Document

Space Segment

Satellite Test Center of the AFSCF
Special Test Equipment - AGE for QLS
Satellite Test Grow

System Test Review poard

Primary Sensor Thermal (IR Data)

To Be Deternm ned

To Be Specified or Supplied

Threat Environnent Description
Primary Sensor Thermal Fine (IR Data)
Tactical Gound Segnent
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TL
™
TRB
TS
TT
TT&C
TTS
UPS
Is
VAFB
VECO
VTS
WEFAX
WSMC
1G
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Television Infrared Observation Satellite
NOAA Polar Orbit Meterological Satellite

Mission Life

Telemetry

Test Review Board

Primary Sensor Thermal Smooth (IR Data)
Tactical Teninals

Telemetry, Tracking and Command
Transportable Terminal System(s)
Uninterruptible Power Supply

User Segment

Vandenberg Air Force Base

ELV Vernier Engine Cutoff

Vandenberg Tracking Station of the AFSCF
Weather Facsimile

Western Space and Missile Center

1000th Space Dperatims Group (1000 S0G)
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6.5 GUIDANCE DOCWMENTS
The following documents provide information and data that may be useful in

the allocation of the stated requirements to lower levels of assembly or in
the preparation of more detailed documentation required by the acquisition

process:

6.5.1 Government Documents

Specifications:

Space Division

1S-YD-810A* 5D-2 OLS/5D-2 Spacecraft

15 Nov 76 Interface Specification

IS-YD-811A* Special Sensor/Spacecraft Interface

30 Aug 78 Specification for the Block 5D-2 Configuration of the [MSP
system

I1S-YD-812A Ether Interface Specification for the

2 Apr 79 Block 5D-2 Configuration of the DMSP Spacecraft

SI-Y-100 50-2 System Integrated Test Plan

18 Aug 81

SI-YD-101 S50-2 Integrated Ground Segment Test Plan

4 Sept 8l

Chg 1 - 18 Sept 81

*+Documerts to be used for guidance only until superseded by RCA 1S-2298450 and
the ICDs for individual sensors identified in RCA 1S-2298451, such as RCA

1S-2298452 for the OLS.
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(1BS)
Contractor

RCA 152298450
(1BS)

RCA |S-2298451
(1BS)

RCA 1S-2298452
(18S)

Standards

MIL-STD-1815
10 Dec 80
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50-2 Launch Mission Integration
Management Plan (Draft)

oMSP  Performance Verification Plan (Draft)

Interface Specification Block 5D-2
Spacecraft/Sensors Interface

Interface Control Document Block 5D-2
Spacecraft/Sensors Interface  Documentation

Interface Control Document Block 50-2
Spacecraf t/0LS Interface

RDA Programming Language
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6.5.2 Non-Government Documents.

AMERICAN NATIONAL STANDARDS INSTITUTE

ANSI X3.9-1978 pmerican National Standard Programming
3 Apr 78 Larguage FORTRAN

ANSI/IEEE 260-1978 Standard Letter Symbols for units
(Formerly Y10.,19) of Measurements.

(Copies of these publications may be obtained from the contracting office
ar as directed by the contracting officer. Technical society and technical
association publications are generally available for reference from libraries)
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6.6 TAILORED APAR.ICATIONS

It is intended that the requirements in documents referenced in this
specification are called out in wording which properly tailors the requirement
for each application, either in this or in the applicable segment
specification. Nevertheless, all requirements of this specification,
including referenced requirements, should be evaluated for each application,
and those that are inappropriate, or that seem to increase system life cycle
cost, should be identified and reviewed. The stated order of precedence of
requirements, including the use of the weighting factors in the specification,
Is intended to assist contractors in the design process, in trade studies, and
in the allocation of requirements to specific applications. Contractors are
ercouraged to identify to the contracting officer, for program office review
and consideration, any requirements imposed by this specification that are
believed excessive or conflicting. However, contractors are reminded that
deviations from contractually imposed requirements can be granted only by the
contracting officer.
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